Suite 322
315 South Allen Street
State College, Pennsylvania 16801

February 3, 1998

Mr. Rondd W. Carmichad
Divison Adminigtrator

Federd Highway Adminigtration
228 Walnut Street, Room 558
Harrisburg, PA 17101-1720

Dear Mr. Carmichad:

The U.S. Fish and Wildlife Service has reviewed the project plans and Biologica Assessment for the
proposed replacement of the Kennerdell Bridge (S.R. 3008, Section B0O), located over the Allegheny
River in Clinton and Rockland Townships, Venango County, Pennsylvania. 'Y our September 23,

1997, request for forma consultation was received on September 26, 1997. This document represents
the Service's biologica opinion on the effects that the proposed activity will have on two federdly listed
endangered freshwater mussd species. the clubshell mussel (Pleurobema clava) and northern
riffleshel mussd (Epioblasma torulosa rangiana). Thisbiologica opinion is provided in accordance
with section 7 of the Endangered Species Act (Act) of 1973, asamended, (16 U.S.C. 1531 et seq.).

Thisbiologica opinion is based on information provided in the Biologica Assessment (dated August 7,
1997), fidd investigations, meetings (See consultation hitory), and other information available in our
files. A complete adminigtrative record of this consultation is on file in this office.

CONSULTATION HISTORY

The history of this consultation is as follows:

2/14/94 The Pennsylvania Department of Transportation (PennDOT) requests from the Service
information on listed species which may occur in the area of the proposed bridge
replacement project.

3/11/94 The Service notifies PennDOT that two endangered freshwater mussdls, the clubshell

and northern riffleshell, may occur in the project area. The Service advises that surveys
for these species should be conducted, and requests additiond project information so
that it can ass3gt in the design of amussd survey.






10/02/95 -

10/12/95

10/06/95

10/13/95

07/01/96

07/19/96

09/30/96

11/18/96

11/27/96

12/09/96

12/16/96

12/31/96

PennDOT and consultants, Aquatic Systems Corporation, conduct a mussel
survey in project area.

Memorandum from the Service to PennDOT and consultants modifying mussel survey
protocol by reducing the scope of the survey, based on preliminary survey results.

Consultants provide to the Service, viafacamile, preliminary results of the mussel
survey, indicating that both the clubshell and northern riffleshel were found.

PennDOT requests updated information on listed and proposed species which may
occur in project area.

Service letter of response to PennDOT request: 1) States that no other federdly listed
gpecies, besides clubshell and northern riffleshel are known or likely to occur within
project area; 2) reminds PennDOT that the Service has not received the mussdl survey
report; 3) recommends that PennDOT meet with the Service to discuss construction
dternatives that would avoid or minimize adverse effects to mussels, and 4)
recommends that a biologica assessment be prepared by PennDOT prior to any
request for initiation of forma consultation.

PennDOT submits draft mussel survey report to the Service for review.

PennDOT, Federd Highway Administration (FHwA), and Service meset to discuss
condruction aternatives that would minimize adverse effects to listed mussd species.
PennDOT provides to Service Construction Options Evaluation Report (11/96
draft). PennDOT requests written recommendations for preparation and content of a
biologica assessment.

Service provides PennDOT with written guidance on information required to initiste
formal consultation and recommended contents of a biological assessment.

PennDOT and the Service meet to continue discussion of congtruction dternatives. The
demoalition dternative receives Service concurrence. Construction Options
Evaluation Report (12/09/96 draft) discussed. PennDOT agrees to further assess
severd congruction options that may minimize impacts to mussals

Service provides PennDOT’ s consultant with written guidance on information required
to initiate forma consultation and recommended contents of a biological assessment.

PennDOT submits Final Construction Options Evaluation Report (dated 12/20/96)
for Service review and concurrence. PennDOT selects congtruction Option E (use of
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11/18/97

02/03/98

causeways and temporary bridges).

The Service requests that PennDOT further evaluate one of the construction
dterndives identified as having the least impacts to listed mussds and their habitat.

PennDOT submitsto the Service the fina mussel survey report (dated 02/97).

PennDOT submits to the Service, for review, the Draft Biologica Assessment for the
proposed project.

PennDQOT, consultants, FHWA,, Pennsylvania Fish and Boat Commission (PFBC), and
Service meet to discuss comments on the Draft Biologica Assessment.

PennDOT, FHwWA, PFBC, consultants, and Service meet to discuss potential
reasonable and prudent measures, including, mussdl trandocation and precautions
againg zebramussd contamination. Service provides PennDOT with written guidance
on the scope of the mussdl trand ocation.

FHWA requests in writing the initiation of forma consultation, transmitting PennDOT’s
revised Biologica Assessment (dated 08/07/97). Service receivesthis request on
09/26/97.

Service acknowledges recaipt of FHWA'’ s request to initiate forma consultation,
indicating that al required information has been supplied. Service expectsto provide
FHwA with a biologica opinion before 02/08/98.

Service tranamitsiits biologica opinion to FHWA.

BIOLOGICAL OPINION

DESCRIPTION OF PROPOSED ACTION

The following project and project area descriptions are taken from PennDOT’ s August 7, 1997,
Biological Assessment on the Replacement of the Kennerdell Bridge over the Allegheny River
(SR. 3008, Section BOO) in Clinton and Rockland Townships, Venango County, Pennsylvania.

Project Area

The drainage basin of the upper Allegheny River comprises 4,475 square miles. The project area,
located at river mile (RM) 107.5, iswithin an area designated by the U.S. Forest Service asaWild and
Scenic River Corridor; however, this section of the Corridor is desgnated as recregtiond. The river
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within the project area has a designated use of “warm water fishery,” as assgned by the Pennsylvania
Department of Environmenta Protection. At the bridge Site, the Allegheny River is 635 feet wide.

Much of the land surrounding the river within the project areais managed as State Forest lands or is
used for sngle family seasond residences. The land adjacent to the Allegheny River is sparsdy
populated from immediately south of Franklin, Pennsylvania (RM 123.0) to the Kennerddll Bridge (RM
107.5). Industrid development appears to be absent from the shordine.

The Allegheny River tract of Clear Creek State Forest, which is managed as non-commercia forest
land, occurs on the southwest shore of the project area. The Village of Kennerdell occurs on the
northeast Sde of river. The smdl town conssts primarily of permanent resdences, smal businesses,
and summer cottages. A public boat ramp is located on the northeast side of the river, gpproximeately
1,500 feet upstream from the bridge. This segment of the Allegheny River is used primarily for
recregtional purposes, such as swimming, fishing, canoeing, and power boating, and is consdered an
outstanding fishery for both game and nongame species by the Service and the Pennsylvania Fish and
Boat Commission.

Four mgjor flood control projects have been congructed in the Allegheny River watershed upstream of
the proposed project: Tionesta Dam, Kinzua Dam, Union City Dam and Woodcock Creek Dam. The
four projects combined regulate the flow from 2,926 square miles, more than 50 percent of the upper
Allegheny River drainage basin. These flood control projects are expected to reduce mgor flood
crests on the Allegheny River by approximately 2.5t0 6.0 feet.  Ninety miles upstream, the Kinzua
Dam (RM 197.3), located in Warren County, affects river flow within the project area. Within the
project areq, river level estimates are asfollows. low flow is 914 feet above mean sealeved (amd),
ordinary high water is 922 amd, and the 100-year flow level is 933 feet.

Project Description

PennDOT proposes to replace the exigting bridge' s superstructure on the existing piers on the same
dignment. The exigting bridge is a 905-foot long, 20-foot wide Parker truss-variation style bridge,
which was built in 1907 and rehabilitated in 1981. The exigting bridge has Sx spans, two abutments,
and five piers. The proposed replacement bridge will be a three-gpan (span lengths = 280 feet, 280
feet, and 260 feet), multi-girder bridge, with the girders constructed using sted plates. The dimensions
of the new bridge will be 36 feet wide by 820 feet long.

Construction is expected to begin in the spring of 1999 and take approximately 26 weeks to complete
(Biologica Assessment (BA), Appendix C, p. 13). During construction, a detour will bein place to
route traffic from one sde of theriver to the other.

The new bridge will be congtructed on two existing sone masonry piers (FPiers 2 and 3) which are
located in the river channd. The existing two abutments and three upland piers (Riers 1, 4, and 5) will



be removed, and two new abutments will be congtructed in dightly different upland locations (BA,
Appendix C, Exhibit 2). Therewill be minor shiftsin the dignment to improve the roadway
approaches.

To remove the existing bridge, the bituminous deck will be scraped and the deck support pands cut
and lifted away. The three spans over the river channel will then be dropped (via explosives) into the
river (or partidly onto the causeway), and dismantled by dragging and cutting the sted for hauling.

A causaway will be congtructed to alow for access during demoalition of the existing structure and
congtruction of the replacement bridge (BA, Appendix C, Exhibit 8). Two Stationary craneswill be
used to lift and place the stedl girders of the new bridge. These cranes will be placed on the
perpendicular “fingers’ of the causeway. The causeway will aso provide abase for removing sections
of the old bridge, and temporarily supporting structures (e.g., the heavy sted girders) during new bridge
congtruction. The causeway will be in place for approximately 22 weeks of the 26-week construction
period.

The causeway will consst of three work platforms constructed of clean rock-fill material, connected by
three temporary bridges (Figure 1). Water will be able to flow under these temporary bridges, which
are being used to minimize the amount of fill in theriver channd. The layout, locations and estimated
sze of the causaway components are asfollows. 1) arock platform extending from the southwest bank
approximately 50 feet into the river, 2) atemporary bridge (70 feet long), 3) a 135 x 200-foot rock
platform surrounding Pier 3, 4) atemporary bridge (65 feet long) located midway between Piers 3 and
2, 5) a100 x 200-foot rock platform surrounding Pier 2, and 6) atemporary bridge (60 feet long)
connecting the latter platform with the northeast bank of the river. The work platforms surrounding
Piers 2 and 3 will each contain a sediment trap.

The proposed surface elevation of the causeway is 924 feet. The 20-foot top width of the causeway
would cause the bottom width to vary from 45 to 135 feet, depending upon river depth, and assuming
1v21 sde dopes. Thetotd areaof disturbance associated with the causeway conssts of gpproximately
7,933 n? (1.96 acres) of temporary fill placed on the river bed (BA, p. 11). Because the exact
footprint of the causeway has not been determined (it will depend upon the final design of the bridge),
buffers 10 feet upstream, 20 feet lateral, and 30 feet downstream of the proposed work platforms have
been included in the total estimated causeway footprint. The areato be disturbed during bridge
demoalition overlgps to alarge extent the footprint of the causeway, and has therefore been included in
the 7,933 n? of impact described above.

Nine culverts (72-inch and 96-inch diameter) will be ingtdled in the causeway to reduce pooling
impects. five culvertsin the work platform surrounding the west pier (Pier 3), and four culvertsin the
work platform surrounding the east pier (Pier 2) (BA, Appendix D).

A temporary access road from S. R. 3008 to the causeway will be constructed on the northeast






bank (BA, Appendix C, Exhibit 8). The Service assumes that one or more construction staging areas
(e.g., areas to Store and retrieve equipment, materias, vehicles, and fud) will aso be required;
however, none are mentioned in the Biological Assessment.

Conservation Measures

In association with this project, PennDOT proposes to implement severa conservation measures
(referred to as “ commitments’ inthe BA, pp. 15-17). A summary of the most significant of these
conservation measures follows.

1) Commitments related to endangered mussals:

a) Trandocate al mussds, induding the clubshel and northern riffleshdl, from the project
impact area to suitable habitat upstream. In accordance with protocols subject to
goprova by the Service, mussels will be collected and relocated to suitable habitat in
late summer prior to beginning project construction.

b) Monitor trandocated mussdls a least three times during the five-year post-congtruction
period.

) Monitor mussels upstream and downstream of the direct impact areato detect the
adverse effects of the causeway, including pooling, scouring, and sediment deposition.

d) Ensure that al equipment associated with congtruction and the mussel trandocation is
free of zebramusss.

e) Implement pollution prevention and control measures to reduce the potentid for toxic
soillsinto the Allegheny River.

2) Congtruction-related commitments:
a) Limit condtruction to one congtruction season.
b) Ingal flow-through culvertsin the causaway.
) Maximize the length of the temporary bridges associated with the causeway.
d) Ensure that the causeway is completely removed.

€) Develop and implement an erosion and sedimentation (E&S) control plan. The E&S
plan is subject to review and gpprovd by the Service. Daly ste monitoring will be



conducted to ensure plan implementation.

f) Visudly monitor the project area daily to identify any congtruction-related impacts from
scouring or sedimentation.

0 Instruct contractors on the importance of the natura resourcesin the project areaand
the need to ensure proper implementation of the required sedimentation control
practices.

STATUS OF THE SPECIES

Generd Biology of Freshwater Mussdls in the Family Unionidae

Freshwater mussdls are sedentary filter-feeders, filtering oxygen and food from the water column across
their gills. The breeding season isinitiated by changes in water temperature. Females hold unfertilized
eggs in water tubes within specidized regions of the gills cdled marsupia. Maes liberate oerm into the
water and femdes lying downstream uptake the sperm with incoming water. The eggs are then
fertilized in the water tubes within the marsupium. The fertilized eggs develop into minute bivalve larvee,
or glochidia, which, in turn, develop over aperiod of days to months. While in the marsupium,
developing glochidia are exposed to the adult’s circulatory fluid, but not directly to the water column
(Gardiner et al. 1991, Richard et al. 1991).

The glochidia of most unionids are believed to be obligate parasites, with fish serving as the host
organism. Although many unionids are probably host-specific, the degree of host specificity and the
host species for most unionid species, including the clubshell and northern riffleshell, are unknown (U.S.
Fish and Wildlife Service 1994). However, preliminary dataindicate that the following species may
serve as hosts (Watters 1996, 1997):

Clubshdl Northern riffleshdl
driped shiner banded darter
blackside darter bluebreast darter
centrd stoneroller brown trout
logperch banded sculpin

Methods of host infestation depend on how glochidiaare rleased. Some unionid species expe
glochidia out the exhadant siphon. Host fishes ether take in suspended glochidia and pass them over
their gills, where they attach, or they contact them on the substrate, where they attach to fins or skin.
Other unionids bind glochidiainto long mucus conglutinates which resemble prey items. Gills become
infested when fish egt the conglutinates (U.S. Fish and Wildlife Service 1994).

After encysing on the hogt fish, the glochidiatransform into juveniles. They fdl from their host and



burrow into the substrate or attach to larger objects.

10



Clubshdl mussd (Pleurobema clava)

The clubshdl was listed as endangered, without criticd habitat, in 1993. Thisisasmdl to medium sze
mussd, up to threeincheslong. The shell exterior is yellow to brown with bright green blotchy rays.
The shdl interior iswhite. The shell iswedge-shaped and solid, with a pointed, and fairly high umbo.

Higtoricdly, this species was once abundant throughout Ohio River tributariesin lllinais, Indiang,
Kentucky, Michigan, Ohio, Pennsylvania, and West Virginia. 1t was widespread in Ohio River basin
rivers such as the Ohio, Allegheny, Scioto, Kanawha, Little Kanawha, Licking, Kentucky, Wabash,
White, Vermillion, Missssnewa, Tippecanoe, Tennessee, Green, and Sdt Rivers. The clubshell was
aso located in the Maumee River basin, and tributaries of western Lake Erie such as the Huron River
and the River Raison (Stansbery et al. 1982). This species has declined dragtically with a greater than
95 percent range reduction. The largest remaining population isin the Tippecanoe River, Indiana. The
mainstem Allegheny River supports what appears to be a sparse viable population, but with [ow
numbers and a discontinuous distribution over 66+ miles (C. Bier, WPAC, in litt. 6 January 1994, in
U.S. Fish and Wildlife Service 1994).

Clubshd| populations are presently known to occur in the following streams:

State
Indiana

Kentucky
Michigan

Ohio

Pennsylvania

West Virginia

River System
Tippecanoe River

Green River

East Fork of the West Branch
of the St. Josephs River

Fish Creek

Little Darby Creek

Pymatuning Creek

St. Joseph River

West Branch of the St. Joseph River
Walhonding River

Allegheny River

Conneaut Outlet

Conneauttee Creek

French Creek

LeBoeuf Creek

Muddy Creek

Elk River

Hackers Creek of the West Fork River
M eathouse Fork

11

County

Kosciusko, Fulton, Pulaskia,
Tippecanoe

Taylor, Green, Hart
Hillsdde

Williams

Madison

Ashtabula

Williams

Williams

Coshocton

Clarion, Forest, Warren, Venango
Crawford

Crawford

Crawford, Erie, Mercer, Venango
Erie

Crawford

Kanawha

Lewis

Doddridge

Reproducing?
yes
probably

unknown

probably
yes
no
possibly
possibly
possibly
yes

unknown; nearly
extirpated

unknown
yes
yes

probably
yes

unknown

unknown



12



The clubshdl inhabits clean, packed or loose, coarse sand and grave in runs, often just downstream of
ariffle, in medium to smdl rivers and streams (Stansbery at al. 1982). It cannot tolerate mud or dack
water conditions (U.S. Fish and Wildlife Service 1994). The clubshell typicaly burrows completely
beneath the subgtrate two to four inches, apparently relying on water to percolate between the sediment
particles (Watters 1990).

The clubshdl has alife span of 20 years or more. It isashort term breeder (tachytictic); i.e,
fertilization takes place in mid-spring and the embryos (glochidia) are discharged into the water column
in mid-summer (Ortman 1919). Many agpects of the life history of this rare mussel are not known.

Northern Riffleshd| (Epioblasma torulosa rangiana)

The northern riffleshell was listed as endangered, without critica habitat, in 1993. Itisasmal to
medium size mussd, up to threeincheslong. The shell exterior is brownish-yelow to yelowish-green
with fine greenrays. The shel interior iswhite, rardy pink. The speciesis sexudly dimorphic; mae
shellsareirregular ovate in outline, with awide shalow sulcusjust anterior to the pogterior ridge.
Femae shdlls are obovate in outline, and grestly expanded postventraly.

The historical range of this species was somewhat Smilar to that of the clubshell, but with extensgons
further north into Michigan and Ontario tributaries of Lake Erie, Lake St. Clair, and the Detroit and S.
Clar Rivers (U.S. Fish and Wildlife Service 1994). Like the clubshell, the northern riffleshell has
suffered arange reduction of over 95 percent.

The present range of the northern riffleshell has been reduced to:

State River System County Reproducing?
Indiana/Ohio Fish Creek Dekab, Williams no, possibly extirpated
Kentucky Green River Edmonson, Hart unknown
Michigan Detroit River drainages Sanilac unknown
Ohio Big Darby Creek Franklin, Pickaway no, near extirpation
Pennsylvania Allegheny River Clarion, Forest, Venango, yes

Warren

French Creek Crawford, Erie, Mercer, yes

Venango

West Virginia Elk River Kanawha yes, but only 2 live youn

animals have been foun

In 1992, a populetion of the northern riffleshdl in the Detroit River in Michigan was found to be
threatened by invasion of the exotic zebra mussel (Dreissena polymorpha). Divers collected 30 to 40
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individuas which were rdocated to the &. Clar River in Michigan. About a dozen individuds were
kept in captivity. Conditions of the populationsin the St. Clair and Detroit Rivers are unknown at this
time (T. Weise, Michigan Department of Natural Resources 1995, pers. comm.). Zebramussels have
a 50 been documented from the Maumee River.

The largest remaining populations occur in the Allegheny River and in French Creek, Pennsylvania. In
the Allegheny River, the subpopulations range from viable to those with gpparently depressed vigor,
with an overal known digtribution scattered over 80 miles (C. Bier, WPAC, in litt. 6 January 1994, in
U.S. Fish and Wildlife Service 1994).

The northern riffleshell occursin clean, packed, coarse sand and grave in riffles and runs of smal and
large streams (Stansbery et al. 1982, Watters 1990). The species buries itsdf to the posterior margin
of the shell, although females may be more exposed, especidly during the breeding season (U.S. Fish
and Wildlife Service 1994).

The northern riffleshell is along-term breeder (bradytictic), with fertilization in the late summer and
glochidid release the following spring or summer (Ortmann 1919).

Decline of, and Continued Thresats to, the Clubshell and Northern Riffleshell

Because mussdls are sedentary, they are extremely susceptible to environmenta degradation. The
range reductions of these mussels are attributed to physica loss of habitat and degraded water quality
related primarily to water impoundments, channdization, streambank clearing, and agriculture. Impacts
associated with run-off from human waste, chemica outfdls, and cod mining have dso affected many
tributaries.

The greatest diversity and abundance of mussals are associated with clean-swept sand and gravel
substrates. Chronic increases in turbidity and suspended sediments decrease the depth and amount of
light penetration, affect primary productivity, decrease oxygen levels, increase water temperature,
irritate or cause clogging of gills, and result in ablanket of St on the substrate. Mussels may be directly
affected by gltation through smothering. Siltation dso affects mussels by smothering eggs or larvae of
the fish host populations and by reducing food availability. Siltation dsofills interdtitial spaces,
eiminating spawning and habitat criticd to the surviva of young fish.

Pallution from municipd, agriculturd, and industria waste discharges have decreased or €liminated
mussd populaions directly, and indirectly through dimination of significant species of fish hosts resulting
in reproductive fallures (U.S. Fish and Wildlife Service 1994).

The exatic, prolific zebramussel, accidentaly introduced to North Americain the mid-1980's, poses a

severe threat to dl native mussd fauna through competition for space, food, and surviva of glochidia
Presently, the zebramussdl, which was conveyed to the United States through ship ballast water from
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interior European ports, is abundant in the lower Great Lakes and isincreasing in other portions of the
range of these federdly listed species. It isnot known to occur in the Allegheny River at thistime.

ENVIRONMENTAL BASELINE

Status of the Species (within the action areq)

For the purposes of this biologica opinion, the action area is defined as the area extending from
approximately 2,600 feet upstream to 400 feet downstream of the existing Kennerdell Bridge. This
fully encompasses the area where project-related direct and indirect effects to the clubshell and
northern riffleshell arelikely to occur.

As described above, the clubshel and northern riffleshell occur in low numbers and are discontinuoudy
digtributed in the Allegheny River in Clarion, Forest, Venango, and Warren Counties, Pennsylvania.
The clubshell is known from over a 66-mile stretch of the Allegheny River (C. Bier, WPAC, in litt. 6
January 1994, in U.S. Fish and Wildlife Service 1994). The Allegheny River northern riffleshel
populations range from viable to those with apparently depressed vigor, with an overdl known
distribution scattered over 80 miles (C. Bier, WPAC, in litt. 6 January 1994, in U.S. Fish and Wildlife
Service 1994).

Prior to the freshwater mussel surveys conducted in relation to planning for the subject bridge
replacement project, neither the clubshel nor the northern riffleshel were known to occur within the
project area. However, the northern riffleshell had been documented to occur lessthan 0.5 miles
downstream and gpproximately 0.75 miles upstream of the Kennerddll bridge site. Clubshells had been
documented at Sites gpproximatey two miles downstream and 12 miles upstream of the Kennerddll
bridge ste.

Aquatic Systems Corporation conducted amussel survey at the Kennerddll Bridge site for PennDOT in
October 1995. The survey zone extended from 300 feet upstream to 300 feet downstream of the
existing bridge, encompassing those areas most likely to be directly affected by the project. Techniques
employed during the survey included the use of clear-bottom buckets in shdlow areas (< three fest
deep) and diving gear in deep areas (> three feet deep) to conduct searches along line transects (i.e.,
quditative surveys); ingpection of middens and other shell concentration areas; and excavation of
quadrats (i.e., quantitative surveys).

At the time of the survey, river depths within the survey zone were asfollows. 1) one to three feet
between the northeast bank and Pier 2, 2) three to six feet between Piers 2 and 3, and 3) six to nine
feet between Pier 3 and the southwest bank.

Prime mussel habitat, with a boul der/cobble/gravel/sand subgirate, islocated on the shalow northeast
dde of the river throughout the survey area. Substrate composition varied little long the transects from
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upstream to downstream, but varied more between transects depending on depth and current
velocities. Bottom substrate on transects located within 120 feet of the southwest shore, at seven to
nine-foot depths, was compaosed of boulder and large cobble, interspersed with gravel and sand. The
subdtrate a the remaining transects was composed primarily of large to medium cobble, gravel, sand
and glt.

During the survey, 948 individuas of 15 species of freshwater mussals were located, including the
clubshell and northern riffleshell. Clubshdls and northern riffleshells were found in middens, on exposed
bridge piers, and during bucket surveys, but were not found in excavated quadrats or during diving
searches.

Twelve species of mussals were identified from six middens located on the northeast shore and on the
Pier 2 footer ledge. Spent valve pairs from at least 50 northern riffleshells, and nine clubshdl spent
vaves were found in these middens.

Clear-bottom bucket surveys were conducted in depths of less than three feet. Initidly, these surveys
were done in a broad area; however, arevised protocol alowed for surveys adong three-foot wide, 50-
foot long transects. A totd of 786 live mussels of 15 different species were collected using this method.
Six live northern riffleshells were found (four upstream of the bridge and two downstream), and one live
clubshell was located (gpproximately 250 feet downstream of the bridge). These seven specimens
were dl located in the shalow northeast sSide of the river. The mucket (Actinonaias ligamentina) and
the spike (Elliptio dilatata) were the most abundant species found.

Initidly, the diving surveysin the deeper water (greater than three feet deep) were to be conducted
throughout the area extending from 100 feet upstream to 200 feet downstream of the bridge. However,
the survey protocol was modified to include only surveys along defined transects. Twelve three-foot
wide, 240-foot long transects, aligned pardld to river flow and spaced at 30- to 50-foot intervals, were
surveyed. These surveysincluded areas within 100 feet upstream and downstream of the bridge.
Eighty-eight individuas of eight mussel species were located; however, neither the clubshel nor the
northern riffleshdll was found. Mussals were located on 11 of the 12 transects.

Severa 0.25 n? (0.5 m x 0.5 m) quadrats were excavated to determine the presence of juvenile
mussels, to estimate mussel dengties, and to search for the clubshell, which isknown to exist severd
inches below the water/substrate interface. Twenty-seven of these quadrats were sampled in the
shdlow area between the northeast bank and Pier 2, and eight were sampled in the deeper area
between Pier 2 and the southwest bank. All quadrats were located within 100 feet of the bridge. The
substrate within each quadrat was excavated to a depth of five inches. Seven species were represented
in the quadrat samples, but neither the clubshel nor the northern riffleshell was located in the total 8.75
square meters of substrate sampled.

A maximum of sx live mussels were collected in a quadrat, corrdating to a maximum density of 24
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mussas/n?. Mean (average) mussdl density was 9.8 mussas/n? (n = 27 quadrats), much higher than
the dengity anticipated from bucket sampling, which targets mussels reedily visible a the water/substrate
interface (e.g., larger individuds, larger species, and pecies not completely burrowed into the
subgtrate). Unlike bucket sampling, whole substrate excavation (quadrat sampling) yields more
accurate information regarding mussd dendity, recruitment, and relative abundance. For example,
quadrat sampling demongtrated that the rayed bean (Villosa fabalis) (maximum length 1.5 inches) is
more abundant (25.8 percent relative abundance) than the bucket sampling suggested (1.5 percent
relaive abundance). Also, bucket surveysindicated that the mucket was the most abundant speciesin
the survey area, while quadrat and midden sampling indicated that the spike is more abundant. Findly,
the fluted-shell (Lasmigona costata) was the third most abundant species collected by the bucket
survey method, but it was rarely found in the middens.

Juveniles of 9x mussel species were located by quadrat sampling. Further, juvenile clubshdl and
northern riffleshel specimens were located in the middens, indicating recruitment for these two species
within the project area. Recruitment was not confirmed for five other less common musse species
found.

Nether Asaic clams (Corbicula fluminea) nor zebra mussels were located in the study area.

In August 1997, the Biologica Resources Division of the U.S. Geologica Survey conducted mussel
sampling within the project area at three subsites (D.R. Smith, USGS BRD, Legtown Science Center,
persond communication). The following conditutes a partid summary of their preliminary results.
Subsite 1 extended from gpproximately 320 meters below the bridge up to the bridge, in the shalow
area between the northeast bank and Pier 2. Two clubshdl and 26 northern riffleshell were found
within this subsite, at surface densities of 0.02/n? and 0.23/n, respectively. Subsite 2 was located
between and downstream of the piers; three northern riffleshell were found in this area, but no clubshell
were located. Subsite 3 was located directly below the bridge, between the southwest bank and Pier
3. Only one species, Elliptio dilatata, was found in this subste.

As evidenced by subdtrate quality, flow, and mussdl density and diversty, the highest qudity habitat for
mussdls, including the two endangered species, gppears to extend from the northeast bank to
gpproximately mid-river, in depths (at the time of the survey) ranging from oneto four feet. Based on
survey results, however, it gppears that the clubshell and northern riffleshell, even though showing sgns
of recruitment, exist at relatively low dengties within the project area.

Other than mammalian predation and the present low density of the clubshell and northern riffleshdll,
there are no identified thresats to these species within the action area.

Effects of the Action

It is expected that dl clubshell and northern riffleshell not relocated outside of the 7,933 square meter
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footprint of the causaway and demalition areawill be killed due to suffocation and/or crushing under the
weight of the demolished bridge or the rock fill materiad comprisng the causeway. Dueto the smdl sze
of the endangered mussdls (especidly juveniles), and the tendency of the clubshell to be found up to
four inches below the water/substrate interface, the Service anticipates that a significant percentage of
the dlubshell and northern riffleshdl within the direct impact areawill not be found during the
trandocation, and will therefore perish.

Juvenile and adult clubshdl and northern riffleshell, and fishes which serve as hogs for their glochidia,
could aso be affected (i.e., killed, injured, or stressed) by substrate disturbance (e.g., scouring),
increased turbidity, sediment deposition, and introduction of petroleum productsinto the river. These
impacts would occur during bridge demolition and removal; causaeway congtruction, use, and removd;
on-bank congtruction activities associated with upland abutment and pier remova and replacement;
congtruction and use of Staging areas and access roads near the river; congtruction activities on the
bridge deck; and crane and heavy equipment operation on the causeway.

The extent of these impacts will depend on congtruction practices, river flows during congtruction, siit
load in disturbed subsirates, and the effectiveness of eroson and sedimentation control measures. The
greatest potentia for substrate scouring and deposition would occur in association with construction
and removad of the causeway, aswell as the presence of the causaway during construction, especialy
during high flows

PennDOT prepared a Preliminary Hydrologic and Hydraulic Analysis Report (April 10, 1997; BA,
Appendix D) to assess causeway-related impacts to river flows and subgtrates. In this report, they
modeled various flow conditions, based upon the proposed causaway design (i.e., three rock work
platforms and three temporary bridges), and the inclusion of atota of nine culverts (x 96-inch, and
three 72-inch) within the causeway rock platforms.

Within the project area, the Allegheny River's median mean daily flow is 11,814 cubic feet per second
(cf9), as estimated from the Parker gage (RM 83.4). Under exigting conditions, the flow velocity isless
than four feet per second in the vicinity of the bridge crossing. FHow velocity in the shdlow areas dong
the northeast bank (i.e., the area congdered to be prime habitat for the endangered mussdls), is
generaly less than two feet per second. At aflow of 11,814 cfs, it is predicted that the discharge
veocities at the openings of the causeway would increase sharply over existing conditions, resulting in
scour in the causeway openings due to transport of sit, clay, sand, and fine gravel. The largest flow
increase would occur in the deep channd near the southwest bank. There would be a dight reduction
in flow velocity upstream of the causaway, but no apparent areas of flow stagnation. The flow
velocities will be sgnificantly reduced approximately 100 feet downstream of the causeway, with
resulting sediment deposition expected. These areas of flow reduction should dissipate within 300 to
400 feet downstream of the causeway.

A 921-foot amd stage, which corresponds to a discharge of 25,109 cfs, has an 18 percent chance of
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occurring sometime within a year period, and would result in near overtopping of the causeway. With
this discharge, peak velocity at the center of the channel would increase from 6 cfsto 12 cfswith
congruction of the causeway, resulting in scour at the causeway openings. Upstream of the causeway,
there would be decreased flow caused by pooling, primarily near the center of the channel. This could
result in sediment deposition upstream of the causeway. Little change in flow velocity is predicted in the
area dong the northeast bank, where the prime mussel habitat occurs. FHow reductions downstream of
the causaway are predicted to occur within 300 to 400 feet of the causeway. Although the culvertswill
only convey asmall portion of the river’s volume (11 to 17 percent), they will serve to reduce pooling
upstream of the causeway, and redistribute the flow across the channd downstream of the causeway.

During the congtruction period, the causeway will also increase river sage in the vicinity of the bridge,
especidly during higher flows. Backwater effects are expected to occur as far as 2,600 feet upstream
of the causeway.

Note that a discharge exceeding 61,200 cfs has occurred nearly every year for the past 23 years, and
thereisa 75 percent chance that 61,200 cfs will be exceeded in agiven year. This gives some
indication that the mussel community is adapted to withstand the effects of high flows. Even adischarge
of 61,200 cfs, however, would not result in the trangport of fine grave in the area of prime mussd
habitat, as would occur in the causeway openings under flows of 11,814 cfsand 25,109 cfs.

The modeling indicates that there will be scouring of the substrate due to increased water velocities
through the culvertsin the causeway and under the temporary bridges placed between the causeway
sections and the shoreline. The materid will be redeposited downstream when water velocity
decreases. Scouring will cause mussdls to become didodged from the substrate, and either carried
downstream by the current, or smothered when sediments redeposit. Those mussels not killed or
injured during this process may gill suffer degth, injury, or increased predation risk if they are unable to
right themsdlves and reburrow into suitable habitat downstream. Mussdls, especidly those within 100
feet downstream of the causeway, will be subject to the impacts (e.g., gill clogging, suffocation) of
sediment redeposition.

A long-term reduction in habitat quality may occur in the vicinity of the causeway. The scouring of sand
and fine gravel from the high qudity mussdl habitat located in the shalow waters of the northeast
shorelineis of concern, as the substrate compaosition post-project may be different from (coarser), and
of alower qudity than that which occurred pre-project. In addition, remova of the causeway materia
isnot likely to be complete. The presence of large rock materid within the endangered mussels habitat
may reduce the quaity and availability of habitat post-project. Scouring may aso result in subtle
changes in area hydrology, as channds are formed in the river bottom, and substrate composition is
atered.

Asfilter feeders on microscopic food items, the northern riffleshdl and clubshdl are very susceptible to
smothering by st and other sedimentsin the water (Ellis 1936, in U.S. Fish and Wildlife Service
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1994). Sitation aso may result in reduced dissolved oxygen and increased organic materid at the
substrate level (Ellis 1936, Harman 1974, both in U.S. Fish and Wildlife Service 1994). At sublethd
leves, glt interferes with feeding and metabolism in generd (Aldrige et al. 1987, in U.S. Fish and
Wildlife Service 1994). Because the clubshdll typically burrows completely beneeth the subgirate, it is
particularly susceptible to sltation, which clogs the subdtrate interstices and suffocates the animd.

Mussds will be smothered, buried and/or have their gills clogged from project-related it and other
sediments.  Mortdity, injury and stress to musselsis expected from siltation and other types of
sedimentation caused by both in-water construction (i.e., causeway construction and bridge demolition)
and onshore congruction (i.e., realignment of the bridge approaches, abutment congtruction, staging
areas, and access road construction). Accessto the causeway will require construction of aroad on
the northeast Side of the river, within 25 feet of the river bank. The proximity of the access road to the
river increases the likelihood of sediment and other pollutants reaching theriver. Implementation of
erosion and sedimentation control practices should help to minimize these sources of sediment.

Sediment and st will dso be resuspended due to project-related scouring. Deposition of Slt/sediment
from the project, and that already in the water column is most likely in those areas where project-
related hydrological modifications reduce the water’ s capability to carry sediments (i.e., decreased
water velocity). Thisis particularly likely to occur 1) upstream of the causeway as flow is restricted,
causing water to pool behind the causeway, and 2) immediately downstream of the causeway, where
flow has not yet redistributed across the river channd and sediments scoured from the causeway
openings are likely to redepost.

The causeway is designed such that high water events will overwash it. Because materid will be staged
on the causeway and there will be two sedimentation basins congtructed in the causeway, overwash will
result in deposition of materid into the river, possbly impacting mussels downstream.

Project-rdated changes in hydrology that would result in pooling upstream of the causeway may result
in decreased oxygen levels and decreased food and sperm availability. The clubshdl generdly isfound
in clean, coarse sand and grave in runs; it cannot tolerate mud or dackwater conditions. The northern
riffleshell dso occursinrifflesand runs. It, too, may be intolerant of dackwater conditions.

The physica presence of the causeway and the dtered flow conditions associated with it may dso
affect clubshdl and northern riffleshell reproduction upstream and downstream of the causeway by
affecting trangport of sperm and glochidia, or by modifying host fish behavior, travel patterns, or habitat
use.

Some mortdity of individuas trandocated out of the direct impact areais aso expected due to

trand ocation-induced stress, and/or placement in habitat potentidly less suitable than that previoudy
occupied.
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After fully consdering the direct and indirect effects of the proposed action, the Service believes that
the clubshdl and northern riffleshdl will recover to levels dightly below their present levels within the
action area. This concluson is based upon the following factors: 1) the Allegheny River populations of
the clubshdl and northern riffleshdl are intermittently distributed within more than 60 miles of the
Allegheny River; 2) recruitment has been documented for both species within the action areg; 3) the
most sgnificant project-related river modifications are, for the most part, temporary; 4) PennDOT will
implement conservation measures to minimize impacts, including the trand ocation of endangered
mussdls outside of the congtruction areg; 5) there will be some mortdity and stress of individuas within
the action area, and 6) there will probably be some long-term reductionsin mussel habitat quality dueto
the causeway.

Cumulative Effects

Cumulative effects include the effects of future State, triba, loca or private actions that are reasonably
certain to occur in the action area consdered in this biologicd opinion. Future Federd actions that are
unrelated to the proposed action are not considered in this section because they require separate
consultation pursuant to section 7 of the Act.

The biologica assessment stated that the U.S. Forest Service may fund the construction of boat ramps
within the project area. Because this action would be afederd activity subject to consultation pursuant
to section 7 of the Act, it is not consdered herein as a cumulative effect.

There are no future activities identified for the action area that may result in impacts to the clubshdl and
northern riffleshell.

CONCLUSION

After reviewing the current status of the clubshdl and northern riffleshell, the environmental basdline for
the action area, and the effects of the proposed Kennerdell bridge replacement project, it is the
Service' shiologica opinion that the replacement of the Kennerdedll bridge, with implementation of the
conservation measures (i.e., commitments) proposed by PennDOT, is not likely to jeopardize the
continued existence of the clubshell or the northern riffleshell. No critica habitat has been designated
for these species, therefore, none will be affected.

INCIDENTAL TAKE STATEMENT

Sections 4(d) and 9 of Act, as amended, prohibit taking (harass, harm, pursue, hunt, shoot, wound, kill,
trap, capture or collect, or attempt to engage in any such conduct) of listed species of fish or wildlife
without a specid exemption. Harmis further defined to include significant habitat modification or
degradation that resultsin deeth or injury to listed species by significantly impairing behaviora patterns
such as breeding, feeding, or sheltering. Harassis defined as actions that create the likelihood of injury
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to listed species to such an extent as to Sgnificantly disrupt norma behavior patterns which include, but
are not limited to, breeding, feeding or shdltering. Incidentd takeis any take of listed animal species
that results from, but is not the purpose of, carrying out an otherwise lawful activity conducted by the
Federa agency or the gpplicant. Under the terms of section 7(b)(4) and section 7(0)(2), teking that is
incidental to and not intended as part of the agency action is not considered a prohibited taking
provided that such taking isin compliance with the terms and conditions of thisincidentd take
Satement.

The measures described below are non-discretionary, and must be undertaken by the Federal Highway
Adminigration so that they become binding conditions of any funding, permits, and/or approvals, as
appropriate, issued to PennDOT for the exemption in section 7(0)(2) to apply. The Federal Highway
Adminidration has a continuing duty to regulate the activity covered by thisincidentd take satement. If
the Federd Highway Adminigration (1) fails to require PennDOT to adhere to the terms and conditions
of the incidenta take statement through enforcegble terms that are added to the permit, authorization, or
funding document, and/or (2) failsto retain oversight to ensure compliance with these terms and
conditions, the protective coverage of section 7(0)(2) may lapse. In order to monitor the impact of
incidentd take, the Federd Highway Administration or PennDOT must report the progress of the
action and itsimpact on the speciesto the Service as specified in the incidentd take statement [50 CFR
402.14(1)(3)].

AMOUNT OR EXTENT OF TAKE

The Service anticipates that clubshell and northern riffleshell will be taken during replacement of the
Kennerddl bridge through direct mortaity, injury and stress. Take is predicted to occur within the area
extending from gpproximately 1,000 feet upstream to 400 feet downstream of the existing Kennerdell
bridge.

Even assuming that a thorough search isimplemented to remove and relocate clubshell and northern
riffleshell from the direct impact area (i.e., the footprint of the demoalition and causeway areas), not all
individuaswill be located. It is expected that dl clubshel and northern riffleshell that are not

trand ocated outside of the direct impact areawill be killed.

Direct mortality and injury will aso occur outside the direct impact area due to sedimentation resulting
from congtruction activities, scouring, and changes in hydrology due to the causeway. Some mortality
of mussels didocated during scouring is expected due to predation and injury.

Stress, short-term reproductive impairment, and limited mortdity due to changesin hydrology, including
ponding and scouring, are predicted to occur as far as 1000 feet upstream and 400 feet downstream of
the bridge. Stressorsinclude low oxygen, decreased food and sperm availability in the water column,
and increased St and other sediment loading. The project will also result inloss or decreased suitability
of mussd habitat due to ponding, sedimentation and scouring. These events could result in harm to
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adult dubshdl and northern riffleshell, the glochidia life stage, and populations of host fishes. Of
particular concern would be project-related changes in habitat on the northeastern shalow side of the
river.

Mortality, injury and stress are aso expected to occur from trandocation activities. In addition, when
handling northern riffleshell during trandocation activities during the late summer, spontaneous abortion
of glochidiamay occur.

The Service anticipates that clubshell and northern riffleshell within the action areawill recover to levels
dightly below their present levels. It is anticipated that post-project, much of the mussdl habitat will be
restored following removal of the causaeway, and that mussals will eventualy recolonize the area.

The actud level of incidentd take will be difficult to detect or quantify for the following reasons. 1) as
indicated by the results of mussel surveys within the project action area, clubshell and northern riffleshell
represent avery smal component of the mussel community; 2) individuds (juveniles and adults) of both
species are smdl, and often buried in the substrate, making them difficult to locate; and 3) finding dead
or injured gpecimensis unlikely.

Based on available information regarding project impacts, and species abundance and spatial
distribution, however, the Service has estimated the minimum level of expected take (Table 1).
Implementation of the proposed project would be expected to result in the take of 208 clubshell and
875 northern riffleshell within the “primary impact areal’ (defined under Terms and Conditions, No. 1).
Take within this arealis expected to be in the form of mortdity and harm. If athorough survey and
effective trand ocation are conducted, thislevel of take should be reduced to 170 clubshell and 444
northern riffleshdl, assuming 1) only those mussels visble at the substrate/water interface will be located
and retrieved during the trand ocation due to the compacted nature of the substrate; 2) trandocation
retrieva for the clubshdl and northern riffleshdl will be goproximately 20 percent and 55 percent,
respectively (i.e., the percent of mussals exposed at the substrate/water interface); and 3) trand ocation-
associated mortality will not exceed 10 percent.

The numerical take levelsin Table 1 are intended to provide estimates of the minimum leve of take due
to direct effects, snce the Service is unable to quantify the expected levels of take outside the primary
impact area due to uncertainties regarding the extent of adverse effects expected (e.g., scouring,
sedimentation, and pooling upstream and downstream of the causeway). Take within the secondary
impact areais expected to be primarily in the form of harm. This areawill be monitored to attempt to
determine and monitor levels of take (see Terms and Conditions, No. 6b).

To further clarify and encompass dl levels of take (direct and indirect), the Service is providing the
following narrtive satements:

1 Loss (dueto death and injury) of dl mussds not found and removed from the “primary impact
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ared’ (see Terms and Conditions, No. 1) during the trandocation. However, it is anticipated
that recolonization by musselswill gradudly occur in this area post-congruction;
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Tablel. Kennerdell Bridge Replacement
Estimated Extent of Take Within Primary Impact Areal

SECTION 12 SECTION 23
ESTIMATES
CLUBSHELL NORTHERN CLUBSHELL NORTHERN
RIFFLESHELL RIFFLESHELL
Surface density of mussals? 0.02/n? 0.23/n? 0 unknowr®
Proportion of mussdls a substrate surface 0.20° 0.55*% 0 0.35*%
Actud mussd density 0.10/m? 0.42/n? 0 unknowr®
Number of mussels within primary impact area 208 875 0 unknown®
(= take expected without trandocation)

Trandocation retrieval’ 42 479 0 unknowr®
Mussdls not found during trandocation (= TAKE) 166 396 0 unknown®
Mortdity associated wi/trandocatior? (= TAKE) 4 48 0 unknowr®
TOTAL TAKE 170 444 0 unknown®

1 Approximately 150 x 300 feet in Sze = 4167 n¥; see dso Term and Condition 1a

2 Northeast bank to Pier 2; approximately 50 percent of the primary impact area = 2084 nv.

3 Pier 2'to 300 feet riverward of northeast bank; approximately 50 percent of the primary impact area = 2084 n?

4 Preliminary study results, based on combined data for al species; D.R. Smith, USGS BRD, Leetown Science Center, personal
communication.

5> Due to the small number of northern riffleshdl (i.e., three) found in this section, density and project-associated take levels could not be
estimated, but are anticipated to be much lower than in Section 1.

6 Assumption based on the tendency of the clubshell to burrow completely beneath the substrate.

7 Number of mussels expected to be retrieved during the trand ocation, assuming only the substrate surface is inspected.

8 Assuming up to 10 percent mortality of retrieved mussels.




2. Loss of asmall percentage (#10 percent) of the trandocated mussels, due to factors such as
trand ocation-induced death, migration out of monitoring plots, and/or predation;

3. A maximum decline of 25% in mussd dengty, with no decline in mussd diversty, pos-
congtruction vs. pre-construction within the secondary impact area (see Terms and Conditions,
No. 6) as determined from monitoring data. It is anticipated that the mussd population will
have recovered sufficiently within the five-year period following congruction that the overal
population decline from the pre-project basdine will not exceed 10 percent;

4, A maximum loss of 5 percent of mussdl habitat within the primary impact area due to
incomplete remova of project-related materids (e.g., causeway rocks, demolition debris) from
the river following condruction;

5. The spill or release of petroleum products or other hazardous substances into the Allegheny
River during congruction; and

6. The discharge of large amounts of sediment during congtruction, as defined by a noticegble
sediment plume extending more than 200 feet downstream of the causeway in the northeastern
hdf of theriver.

If criteria 5 or 6 (above) occur, the Federa Highway Adminigration shal immediately take remedia
action(s), and contact the Service for recommendations and to determine if reinitiation of consultation
will berequired. If criteria2, 3 or 4 are exceeded, the Federd Highway Administration should initiate
with the Service an evduation to determine the cause. If evidence suggests that the cause was rlated
to the congtruction activities, reinitiation of consultation may be required.

EFFECT OF THE TAKE

In the accompanying biologica opinion, the Service determined that this level of anticipated take is not
likely to result in jeopardy to the clubshdl or northern riffleshdll.

REASONABLE AND PRUDENT MEASURES

The Service bdlieves the following reasonable and prudent measures are necessary and appropriate to
minimize incidentd take of Pleurobema clava and Epioblasma torulosa rangiana:

1 Prior to bridge demoalition, conduct an intensve survey of the “primary impact ared’ (defined
under Terms and Conditions, No. 1) and trandocate dl native mussda's encountered to suitable
habitat upstream of the project area.

2. Any barge, other floating craft, anchors, anchor chains, propellers, outboard motors, cranes,
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6.

bulldozers, or other equipment that originates from, or has come in contact with waters known
or suspected to contain zebra mussdls (such as the Mississippi or Ohio Rivers), shdl be free of
zebramussd adults and veligers. This shdl include equipment deployed during the trandocation
of P. clavaand E. t. rangiana.

Measures shal be implemented to minimize adverse effectsto P. clava and E. t. rangiana and
their habitat due to project-related hydrologica impacts.

Control measures shdl be implemented to minimize project-related eroson and sedimentation,
including the commitments (numbers 8 and 9) detailed in the August 7, 1997, Biologica
Assessment (pp. 14-17).

Control measures shal be implemented to ensure that hazardous substances do not enter the
Allegheny River.

Causeway-related impactsto P. clavaand E. t. rangiana shdl be monitored.

TERMS AND CONDITIONS

In order to be exempt from the prohibitions of section 9 of the Act, the Federd Highway
Adminigratiion must comply with the following terms and conditions, which implement the reasongble
and prudent measures described above, and outline reporting/monitoring requirements. These terms
and conditions are non-discretionary.

1.

Prior to bridge demalition (i.e., in July, August or September of the year prior to demolition and
condruction activities), trandocate dl live native mussdls, including P. clavaand E. t.
rangiana, from the “primary impact areg’ to suitable habitat upstream of the project area (BA,
commitments 10-12, pp. 15-17).

a The primary impact areaincludes the habitat most likely to be occupied by P. clava
and E. t. rangiana, and most likely to be directly affected by construction and
demolition activities. For the purposes of the trand ocation, the primary impact areais
rectangular in shagpe, and is defined as and includes. dl wetted subgtrate within that
area of the river extending from the northeast bank to 300 feet riverward of the
northeast bank (as measured from the water’ s edge), whose upstream and downstream
boundaries are perpendicular to river flow and are defined by the outermost upstream
edge and downstream edge of the causeway, plus a buffer 10 feet upstream and 30 feet
downstream of the causeway edges.

b. Develop and implement a plan for trandocating mussels from the primary impact areato
an appropriate relocation Ste(s). The plan should include: a protocol for maximizing
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the probability of finding the endangered mussels; a protocal for removing mussels from
the substrate; protocols for handling, holding, and marking mussels; and a delinestion of
the aree(s) to which mussals will berelocated. All procedures and techniques will
require Service approva through the Pennsylvania Ecologica Services Field Office.
The mussd trandocation plan shdl be submitted to the Service for approvd at least
three months prior to initiating any in-stream trand ocation activities.

Prior to the trandocation effort, the primary impact area shal be clearly marked.
Temporary and/or permanent marking shdl be done in such amanner asto assst the
trand ocation team. Permanent reference marking shal be done for the purposes of
defining the causaway limits for the following construction season and for post-
condruction monitoring.

Collection and relocation must be done only when the water temperature is above 55
degrees Fahrenheit and water clarity is good.

Surveys and trandocation of mussals will be performed by approved, qudified
personnel who are thoroughly briefed on the techniques to be used. These personne
shdl survey the primary impact area via diving, wading, and/or snorkeling, as
gppropriate. All mussels located shall be collected by hand and removed.

All mussdls shall be identified to species, counted, measured and, if possible, sexed,
processing dl P. clavaand E. t. rangiana immediately upon finding. Live specimens
of P. clavaand E. t. rangiana that are of sufficient Sze shdl be marked. Live non-
endangered mussdls should aso be marked if thiswill assst in post-congtruction
monitoring.

While awaiting identification, marking, and relocation, P. clavaand E. t. rangiana shdl
be held temporarily usng a Service-gpproved protocol that will maximize surviva and
minimize stress (e.g., held in containers circulating river water to ensure gppropriate and
consgstent water temperature and oxygen levels). Relocation of individuad P. clava and
E. t. rangiana shal take place within three hours of collection.

P. clavaand E. t. rangiana removed during the pre-construction survey shdl be
relocated to suitable habitat upstream of the bridge. The relocation site shdl be no
closer than 1500 feet, and no farther than two miles, from the upstream limits of the
causeway. Suitable habitat includes an arear 1) with stable sand/grave or
sand/gravel/cobble subgtrate below the ordinary low weter evation, 2) with smilar
mussdl species diversity, including the presence of the endangered species, and 3) not
currently subject to mixing zones associated with point-source discharges, or subject to
evident sources of non-point source pollution.
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Non-endangered mussels should be trand ocated in such amanner asto 1) increase
their chances for survivd, 2) facilitate monitoring of endangered mussdis (i.e., the non-
endangered species may serve as surrogates for monitoring purposes), and 3) answer
research questions regarding trand ocation methods and/or project impacts.

Individua P. clava and E. t. rangiana shal be hand-placed securely in the substrate
by aprofessona maacologist or other qudified individud. The sphonsof P. clava
and E. t. rangiana shall be exposed at the subgtrate/water interface. Thiswill avoid
didodging of the mussdls during high flow events. Due to the compacted nature of the
subgtrate it may be necessary to excavate a place in the substrate with atool or by hand
for the endangered mussdls.

Any P. clavaand E. t. rangiana accidentdly killed, or that are moribund or freshly-
dead and contain soft tissues, are to be preserved according to standard museum
practices, properly identified or indexed (date of collection, complete scientific and
common name, laitude and longitude of collection Site, description of collection Site),
and submitted to the Biologicd Resource Divison, Legtown Science Center, 1700
Leetown Road, Kearneyville, WV 25430. The appropriate person at BRD should be
contacted regarding proper specimen preservation and shipping procedures.

In addition, the Service's Region 5 Divison of Law Enforcement must be
notified within 24 hours of this take.

Notification must be made to the following Service offices at least two weeks prior to
beginning in-stream trandocation activities:

< Service sRegion 5 Divison of Law Enforcement, 300 Westgate Center Drive,
Hadley, MA 01035-9589 ( telephone: 413-253-8343)

< Sarvice s State College, Pennsylvania Fied Office, (Attn: Endangered Species
Specidist), 315 South Allen Street, Suite 322, State College, PA 16801
(telephone: 814-234-4090).

A report documenting the trand ocation effort shall be prepared and submitted to the
Service' s Pennsylvania Fidd Office and the Pennsylvania Fish and Boat Commission
within three months of completion of the trandocation. The report shdl include an
introduction, methods section, results section, conclusion and/or summary, and any
relevant supplementary information (e.g., names and qudifications of surveyors). The
methods section should detall protocols used for surveying, holding, handling, marking,
and trand ocating mussdls; and establishment and location of the relocation site and of
monitoring plot(s) within the Ste. The results section should include: the tota number
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of individuas of each mussd species collected and relocated; date collected; water and
ar temperatures, river sage; total number of live and dead P. clavaand E. t. rangiana
collected; condition, Sze and gpproximate age of live P. clava and E. t. rangiana;

data regarding non-endangered mussels; and maps or figures showing 1) project
features (causeway, old bridge, new bridge), and primary and secondary impact aress,
2) the relocation site and its monitoring areas/grids, and 3) number and kind of mussels
within monitoring grids/aress.

A follow-up ingpection of the relocation site will be conducted one to two months after
the trand ocation to ensure that transplanted individuals have established themselvesin
the subgtrate and are Sphoning properly. A brief report summarizing the findings of this
ingpection shall be prepared and submitted to the Service and the Pennsylvania Fish
and Boat Commission within one month after the ingpection.

Develop and implement a plan for monitoring trandocation success for at least three
years following trand ocation to assess the health and survivability of the trandocated
mussdls, particularly P. clavaand E. t. rangiana. Reports detailing monitoring
methods and results shal be provided to the Service within three months after field
work is completed. Monitoring shall occur when water temperatures are above 55
degrees Fahrenheit, and shall attempt to occur outside of the spawning periods for P.
clavaand E. t. rangiana. A preliminary monitoring plan, which detalls mussd marking
methods, monitoring grid/area establishment, sampling protocols, and expected
products shdl be submitted to the Service for comment at least two months prior to the
scheduled trandocation. The fina monitoring plan shdl be submitted for Service
gpprova within two months following the trand ocation.

Evidence shdl be provided to the Service that dl equipment to be used in the Allegheny River
(during congtruction or mussdl relocation) has never been in zebramusse infested waters, or
that equipment has been appropriately cleaned, disinfected, and inspected for zebra mussel
adults and veligers, using accepted protocols.

Implement the project modifications and commitments (numbers 2, 4, 5, 6 and 7 as described
inthe August 7, 1997 Biologica Assessment, pp. 14-17) designed to minimize project-related
hydrologica impacts (e.g., ponding and scouring) and other impacts (e.g., presence of
causeway rock materid following congtruction) to P. clava and E. t. rangiana and their

The causeway shal be congtructed of clean rock materid, shdl contain flow-through
culverts, and shdl be completely removed following congtruction.

The spans of the causeway’ s temporary bridges shal be maximized to reduce the
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amount of rock fill required.

Congtruction shdl be completed in one congtruction season (gpproximately April to
November of one year).

Develop and implement a project erosion and sedimentation (E&S) control plan. This plan will
address dl sources of project-reated erosion and sedimentation, including the causeway,
sedimentation basins on the causeway (how will materia be contained if/when the causeway is
submerged?), construction access road, changes in roadway approaches, staging aress, pier
and abutment removal and replacement, etc. This plan shdl be submitted to the Service for
review and gpprovd & least three months prior to beginning construction activities.

a

Best Management Practices for erosion and sedimentation control shal bein place
before, during, and, as appropriate, after any work is conducted.

PennDOT or FHWA will monitor the project Ste daily to ensure the E& S control
practices are implemented, and to identify any project-related impacts from scouring or
sedimentation.

Contractors should be instructed on the importance of the natural resourcesin the
project area and the need to ensure proper implementation of the required E& S control
practices.

Implement a pendty system for contractors that do not fully implement the E& S control
plan.

Reports on implementation of these measures, and on evidence of scouring and
sediment deposition, should be provided monthly to the Service. If it appearsthat
scouring or sediment deposition are beyond that considered normal, the Service should
be promptly contacted.

Prevent hazardous materids (e.g., petroleum products, solvents, paints, etc.) from entering the
Allegheny River or contaminating soils or waters within the watershed. If a pill does occur,
implement emergency remediation procedures to contain the spill and/or prevent the spill from
entering the Allegheny River.

a

Develop and implement a spill avoidance/remediation plan based on the mogt effective
prevention and remediation practices. Such measures may include stationing of
emergency response equipment at the project site, and designation of contained fueling
and fuel Sorage areas away from theriver. This plan should be submitted to the
Service for review and approva at least three months prior to construction.
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PennDOT or FHwWA will monitor the project site daily to ensure that spill avoidance
practices are implemented.

Contractors should be instructed on the importance of the natural resourcesin the
project area and the need to ensure proper implementation of the required spill
avoidance/remediation practices.

Implement a pendty system for contractors that do not fully implement the spill
avoidance/remediation plan.

Monitor wegther and river stages to dlow remova of any hazardous materias from the
causeway and the floodplain in the event that flooding is expected.

The Service shdl be natified immediatdy of any spills of hazardous materids.

Monitor causeway-related impacts to mussels and their habitat, focusing on P. clavaand E. t.
rangiana (or surrogate species as gppropriate). The Federd Highway Adminigration is
respongible for monitoring the take of P. clava and E. t. rangiana that results from project-
related activities; to do so, the following monitoring studies should be conducted within the
impact areas.

a

Document impacts to mussd habitat within the primary impact area. Within one year
following congtruction, the primary impact area shdl be surveyed/sampled to 1)
determine the percent cover of project-related materia (e.g., rock from causeway, and
demolition and congtruction debris) remaining in the river, and 2) identify any aress of
noticeable scouring or sediment deposition. A sampling plan shdl be submitted to the
Service for review and approvad at least two months prior to conducting this sampling.

Document scour, sedimentation, and pooling impacts to mussd diversity, dendity, and
habitat in the secondary impact area upstream and downstream of the causeway
(Biologicd Assessment, commitment 12, pp. 15-17).

1) The “secondary impact ared’ is defined as that area of the river extending from
the northeast bank to 325 feet riverward of the northeast bank (as measured
from the water’ s edge), and 400 feet upstream to 600 feet downstream of the
exiding bridge, but not including the primary impact area.

2) Develop and implement amonitoring plan capable of detecting project-related
changesin musd diversity, dendty, and habitat, as defined in the incidental
take statement. The monitoring plan should be developed by areputable
biologist in coordination with the Service, and is subject to review and gpprovad
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